JBC is launching a new electrical procedure according to corporate requirement , this procedure 
requires the training marital for non —electrical people to cover subjects related to Arc Flash hazards 
and other subjects 


If you have completed successfully the electrical awatreness training and its tests before 22 Sept 
2019. You are kindly requested to study the following slides, ask questions, and go to testing room, 
to complete the complementary tests to make sure you have completed above training requirements 
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An overload device is designed to trip over a period of time once 
the current draw exceeds the max current the motor can safely 
handle, where as a breaker is usually set to trip at a higher current, 
such as in the case of a short-circuit in the line. 


Due to the fact that breakers trip because of shorts circuits, Once a 
breaker has tripped you cannot manually turn the circuit breaker back 
on until it has been determined that the equipment and circuit can be 
safely energized (OSHA 1910.334 b(2). The repetitive manual 
reclosing of a circuit breaker is prohibited 


If you Know it was on overload situation, you can reset a tripped 
breaker-only once. Each site may designate that only Electrically 
Qualified Qualified Personnel can reset breakers. 
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"Change" is any modification that is not a "replacement in kind." : 


Changes in Electrical components which might affect process safety or the safety of the electrical 
equipment similar but not limited to: 
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° computer program revisions that can affect the safetv of the opera Ln 
e alarms and interlock set c 
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— Voltage Classification: The following Voltage classifications 
shall be used by JBC for application of this standard. - 
Low Voltage: — Below 1,000 Volts 
Medium Voltage: — Is between > 1,000 Volts and 50,000 volts 
High Voltage: Above 50 000 volts 
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* Arc flash is the passage of 
electrical current between 


hax aAnndiintarc thraiinh an 


e arc flash -short circuit 
through the air (Lightning). 


Arc Flash-Arc Blast 


* |n an arc flash incident, an enormous amount of concentrated radiant energy explodes 
outward from the source. This explosion is known as an ARC Blast, Which can damage a 
person's hearing. There is a high-intensity flash that can damage their eyesight and a 
superheated ball of gas that can severely burn a worker's body and melt metal 


5 E&I Section- JBC 
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Electrician Performs Repairs Arc occurs Arc Flash/Blast Occurs 
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* Electric shock 
e Severe burns 
e Blindness 
e Blast injuries 
e Shrapnel wounds 


Lung blast injuries: Arc blast can 
cause inhalation injuries, for 
example: Inhalation — high 
temperature copper vapors, 
actually more than 100 toxic 
substances may be found in fumes 


e Ruptured eardrums 


* Pressure wave injuries 


145 decibels 


Arc blast at 2 feet 


Jet engine at 200 feet 132 decibels 


130 decibels 
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Condensation,Dust, water, impurities, contamination, corrosion, oil, and grease can also 
provide a starting route for the short circuit. 


Animals Even animals or bugs can get into electrical devices and start an arc flash. 


* An accidental slip of a tool, a loose part, or even your hand touching live parts can provide the 
start the current needs to jump from one cable to the next. 


Loose connections in the electrical equipment, improper installation, and parts that break and 
fall are other possible triggers. 


* Accidental touching 


* Over-voltages across narrow 
gaps 


* Failure of insulating materials 


* Equipment failure 
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* Operating a disconnect switch or circuit 
breaker 


Inserting or removing a circuit breaker 


Opening an enclosure door 


Removing a cover (bolted or hinged) 


Testing for voltage 
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E&I Section- JBC 
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forgotten tools, dangling unshielded secondary wiring, or 
a worker entering the wrong panel. 


Some work activities such as voltage testing, impedance measurements, fault finding, 
and commissioning take place with energized conductors in close proximity, either 
because they are allowed exceptions or because the activity requires it. Even making 
the equipment safe to work can expose the worker to a hazard. Although internal arc 
faults are often caused by human mistakes or ignorance, switchgear designs do affect 
the probability of making mistakes or touching live parts. 


10 
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Insulation failures can increase the probability of arc faults as well, 
nehvinirisly diie ta imnroner inetallatinn nonr maintenance  mnistiriroe 
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applying the equipment above its continuous rating c or - from improperly 
torqued or aligned contact joints. Another cause can be voids in 
insulation, which eventually lead to failure of the insulation when stressed 
at high voltages, or the presence of dust, contamination, or moisture on 
insulating surfaces. These conditions can lead to tracking across 


insulating surfaces, providing a path for conduction between two different 
potentials. 
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* No repair work will be done on live electrical parts with voltage rating 
above 50 volt without justification, review by an Electrically Qualified 
Person and an approved Energized Work Permit. Working on or near, NPFA 70E 


Elimination 


Substitution 


Engineering Controls 
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circuit are always preferred. 


Awareness 


. 'e conductors coupled with Niuiisiutim Contre 
adequate PPE is an effective means ot minimizing the hazard when 
de-energizing is not feasible. 


Personal Protective Equipment 


° tc.) shall not be worn 
le] indary. Fiberglass ladders and insulated tools shall be used 
where there is a possibility of contacting energized components. 


* An Energized Work Permit must be initiated by the equipment's owner. If the live electrical work 
will be done within an electrically classified area, a Hot Work permit must also be completed. 
The personal protective equipment designated on the permit should match the PPE for the task 
from the arc flash hazard label/ PPE Table 


12 E&I Section- JBC 
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Q Ill JAJ. wiry CQAULIIVIIZGOU CALIX SCUCGIIIUU persons can work on exposed 
systems 


* Qualified means: Electrical Technicians 
* Authorized means: They have a signed energized work permit 


* Operation personnel similar to operations supervisors, technicians are 
considered as  unqualified/ un-authorized personnel for the 
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MCCs are closed 


* As normal operation of such MCC rooms, all compartments should be always closed. If someone 
observes an open compartment, he/she should not enter the MCC room and inform E/l 


department responsible persons 


' of their : Nature of task they are doing, Qualification and 
authorization, Labelling , (Boundary): Working distance exposed source , PPE, Level of 


authorization and training 
13 
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Do not work on energized electrical circuits operating at 50 V or more. 


An Electrically Safe Work Condition shall be achieved when 
performed in accordance with the procedures of 70E 120.2. 


TI the t l st "^.^. an Electrically Safe Work 
Condition: 


Determine and isolate all possible sources of electrical supply to the specific 
equipment. 


Wherever possible, visually verify that all blades of the disconnecting device are fully 
open or that the drawout type circuit breakers are withdrawn to the fully disconnected 


Note: Disconnect switch blades should be confirmed open when accessible to insure a true 
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Apply lockout / tagout devices in accordance with the 
documented and established policy (Albemarle LOTO 
procedure). 


4. Where possibility of induced voltage or stored electrical energy exists, ground the 
phase conductors or circuit parts before touching them. Ensure grounding devices are 
rated for the available fault duty. 


5. Verification with appropriate rated test equipment must be done assuming the parts 
are still live. Before and after each test, the test instrument must be verified as operational 
using a known electrical source. 
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Energized work is permitted when required to support a critical mission, prevent human 
injury, or protect property 


In all instances of work on energized electrical circuits, workers must be qualified and 
authorized for energized line work and all required protective equipment and special 
tools must be available at the work site. Energized work permit should be issued and 
approved by plant manager 


Examples 
l. De-energizing introduces additional or increased 
hazards 
. Interruption of life support equipment 
e Cutting ventilation to a hazardous location 
2. Infeasible due to equipment design or operational limitations 
. Voltage testing for diagnostics 


e s Start up testing 
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Energized Work on Equipment Exceeding 1000VAC is permitted only for a specific task that has 
been predefined in a Standard Maintenance Procedure with approved justification and risk review. 
Any energized work above 1000 volts must be performed by an employee or contractor that has 
received the proper training and certification for the specific task. 


Work involving routine tasks such as voltage testing and troubleshooting requires a General Safe 
Work Permit. As soon as work extends beyond what is allowed in the predefined Standard 
Maintenance Procedure, an Energized Electrical Work Permit shall be required. 


17 
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The National Fire Protection Association (NFPA) recommends identifying two 
boundaries to define the safe working limits for personnel working in an area with 
shock hazards. Each area is associated with a level of training and PPE. 


the incident energy increases rapidly as the distance decreases. When troubleshooting 
or any task where there is a potential for an arc flash, 


Arc Flash Limited Restricted 
Boundry Approach Approach 
18 Boundry Boundry 
https://jordanbrominejo-my.sharepoint.com/personal/omar. mismar. jordanbromine com/ layo...CJpcGFkZHliOilxNzYuMjkuMTYS3LjlyOSJ9.Wjf5 efyVXbhTQyyleSyTNPq9PR6Ks08SSvgp1hZHAw 12/03/2024, 3:24 PM 


Page 18 of 30 


The arc flash boundary (AFB) is the minimum ‘safe’ distance from exposed energized conductors or circuit 
parts that has a potential for an arc fault. It is defined as the distance at which, in the event of an arc flash, a 
worker would be exposed to a thermal event with incident energy of 1.2 cal/cm? for 1.0 second. With this 
exposure, a worker may receive the onset of a second degree burn to exposed skin, typically the neck, face and 
hands. If it is necessary for workers to cross the arc flash boundary, and potentially be exposed to higher 
incident energies from any arc flash, they must be wearing appropriate personal protective equipment (PPE). 


Limited Approach Boundary: For a person to cross the limited approach boundary and enter the limited space, a 
person should be (1) Qualified to perform the task 
(2) Be able to identify the hazards and associated risks with the tasks to be performed. 


T 
the restricted space a person should (1) Use a preapproved Standard Maintenance Procedure or have an 
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Insure you are AUTHORIZED and QUALIFIED before 
beginning any task involving electrical equipment. 
AUTHORIZED: All necessary work permits (General Safe 
Work Permit, Energized Electrical Work Permit [as 
required], etc.) have been completed. 

QUALIFIED: Trained in the application of the Albemarle 
Electrical Safety Policy and NFPA 70E requirements 
specific to the task at hand. 


for 
ash 
'OSS 
tne arc riasn boundary and even qualitied workers must wear appropriate arc-resistant PPE. 
Secure Workspace: Guard or Barricade the working Area w/ Red Tape & Tag. 
Area should be at least the greater of: 1) Arc Flash Boundary or 2) - Limited Approach Boundary 
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the information provided on the Equipment Electrical Hazard Label and the task at hand 
must be done as part of the Energized Electrical Work Permit. 


Incident Energy listed on the label is for the distance stated — the task at hand may involve 
working at a closer distance and thus higher rated PPE. Energized work should NOT be 
performed without proper review. You must be AUTHORIZED and QUALIFIED to 


perform Energized Electrical Work. 


Everyday Work Clothing - Minimum Requirements: Long sleeve shirt, long pants, leather 
gloves (as needed), hardhat, safety glasses, ear plugs. 
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ARC FLASH ENERGY AT DISTANCE 
STATED 


Arc Flash and Shock Hazard ARC FLASH BOUNDARY Incident 


à; Energy at 1.2 cal/cm2 (Second Degree 
Burn Possible at this Distance) 
2.1 cal/cm2 incident Energy at 18 in 


- a Bounds NOMINAL SYSTEM VOLTAGE 
Shock Hazard (when cover is open) -— 


- See Facility PPE Table 


REVISION 
BASIS OF CALCULATION 
T — 


Approach Boundary 


BUS NAME 
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Rubber Insulating Equipment Voltage Requirements 
Class Designation Maximum Line Color of Package Label 
Voltage AC RMS 

500 Beige 
1,000 Red 

7,500 White 

17,000 Yellow 
See NFPA 70E 130.7(C) for additional detail 


N 
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https://jordanbrominejo-my.sharepoint.com/personal/omar. mismar. jordanbromine com/ layo...CJpcGFkZHliOilxNzYuMjkuMTYS3LjlyOSJ9.Wjf5 efyVXbhTQyyleSyTNPq9PR6Ks08SSvgp1hZHAw 12/03/2024, 3:24 PM 
Page 23 of 30 


Protective Clothing - Site PPE Table 


Incident Energy 
Level 


Minimum Protective Clothing and Equipment 
(Outer layer of clothing shall be rated equal to or above the 
level of available incident energy. See Note 3) 


Up to 1.2 cal/cm? 


* Long Sleeve Shirt (Non-melting or un-treated fiber / cotton) 
* Pants (Non-melting or un-treated fiber / cotton) 
Coveralls can be used in lieu of Shirt & Pants 
* Heavy Duty Leather Gloves or Rubber Gloves w/ Leather 
Protectors (as required) 


Base PPE: Hard Hat, Safety Glasses, Earplugs (Ear canal 
inserts), Leather Footwear (Boots) 


Consider: Arc Rated Faceshield as required 


1.3 — 12 cal/cm* 


Arc Rated Clothing Rated Above the Calculated Incident 
Energy Listed on the Electrical Hazard Label: 

* Arc Rated Long Sleeve Shirt 

* Arc Rated Pants 

Coveralls can be used in lieu of Shirt & Pants 

* Arc Rated Flash Suit Jacket 

* Arc Rated Flash Suit Pants 

* Up to 4 cal/cm2 Arc Rated Face Shield 

* 4.1 to 12 cal/cm2 Arc Rated Flash Suit Hood or 
Arc Rated Face Shield and Arc Rated Balaclava 

* Heavy Duty Leather Gloves or Rubber Gloves w/ Leather 
Protectors (as required) 


Base PPE: Hard Hat, Safety Glasses, Earplugs (Ear canal 
inserts), Leather Footwear (Boots) 
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Protective Clothing - Site PPE Table 


Incident Energy 
Level 


12.1 — 40 cal/cm? 


Arc Flash PPE Table 


Minimum Protective Clothing and Equipment 

(Outer layer of clothing shall be rated equal to or above the 

level of available incident energy. See Note 3) 
Arc Rated Clothing Rated Above the Calculated Incident 
Energy Listed on the Electrical Hazard Label. 
If mobility and dexterity is not an issue, use Arc Rated 
Clothing Meeting a minimum of 40 cal/cm?: 
* Arc Rated Long Sleeve Shirt 
* Arc Rated Pants 
Coveralls can be used in lieu of Shirt & Pants 

Arc Rated Flash Suit Jacket 
Arc Rated Flash Suit Pants 
Arc Rated Flash Suit Hood 
Heavy Duty Leather Gloves or Rubber Gloves w/ Leather 
Protectors (as required) 


Base PPE: Hard Hat, Safety Glasses, Earplugs (Ear canal 
inserts), Leather Footwear (Boots) 
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Face shields shall have wraparound guarding to protect not only the face but also 
the forehead, ears, and neck. Alternatively an Arc Rated Flash Suit Hood can be 
worn. 


If Rubber Insulating Gloves with Leather Protectors are used for protection 
against the shock hazard, additional Leather or Arc Rated Gloves are not required. 


Unless layering has been certified by the manufacturer, the outer layer of clothing 
must be rated above the Incident Energy the individual could be exposed to 
performing the task at hand. 


All outer layers of clothing within the Arc Flash Boundary must be Arc Rated, 
and NOT merely listed as fire retardant or fire resistant. 


All body parts within the Arc Flash Boundary must be protected by Arc Rated 
protective clothing. All potentially exposable skin shall be covered. 


An Arc Rated Jacket, Parka, Rainwear, or Hard Hat Liner can be added as 
needed. 


Conductive articles of clothing and jewelry (including metalized aprons, cloth 
with conductive thread, and metal headgear) may NOT be worn within the 
restricted approach boundary. 
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Rubber protective equipment must be properly stored and inspected before and after 
each use. 


The working area of the glove is limited to the area from the wrist of the glove to the 
fingers. The gauntlet is there for incidental contact only. 


Rubber insulating gloves should be cleaned by the use of a manufacturers approved 
cleaning solution, rinsing with distilled water and air drying. 


Store gloves gauntlet down in a rubber glove bag to prevent damage. 


Rubber gloves should be replaced or dielectrically tested at intervals not to exceed six 
months. 


. Never use petroleum based talcum or baby powder when putting gloves back on since it 
could cause damage, and may also be conductive. 


If the construction of equipment or type of work to be done on 120 Volt circuit or 
equipment is such that, in the Electrically Qualified Person's judgment, there is a potential 
or possibility of contact with the live conductor or component, a minimum of Class 00 
gloves shall be used for the protection of the worker 
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Hazards 
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Ungrounded electrical systems and tools 


Overloaded circuits 


Damaged power tools and equipment 
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Protective Measures 
e Proper grounding 
* Using GFCI's 


e Using fuses and circuit 


breakers- 


* Guarding live parts 
ndi 
* Proper use of flexible cords 


* Training 


* Arcflash PPE 
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